Histamine increases cytosolic Ca2+ in dibutyryl-cAMP-differentiated HL-60 cells via H1 receptors and is an incomplete secretagogue.
Human neutrophils and dibutyryl-cAMP (Bt2cAMP)-differentiated HL-60 cells possess receptors for the chemotactic peptide N-formyl-L-methionyl-L-leucyl-L-phenylalanine (fMet-Leu-Phe), which mediate activation of phospholipase C, with subsequent increase in cytosolic Ca2+ concentration ([Ca2+]i) and activation of specific cell functions. In many cell types, histamine, via H1 receptors, activates phospholipase C, but it is unknown whether neutrophilic cells possess functional H1 receptors. We compared the effects of histamine with those of fMet-Leu-Phe on activation of these cells. In Bt2cAMP-differentiated HL-60 cells, substances increased [Ca2+]i in the effectiveness order fMet-Leu-Phe greater than histamine greater than betahistine. Pertussis toxin diminished fMet-Leu-Phe-induced rises in [Ca2+]i to a greater extent than those induced by histamine. H1 but not H2 antagonists inhibited histamine- and betahistine-induced rises in [Ca2+]i. fMet-Leu-Phe and histamine activated phospholipase C and increased [Ca2+]i through release of Ca2+ from intracellular stores and sustained influx of Ca2+ from the extracellular space. The substances also induced Mn2+ influx. Ca2+ and Mn2+ influxes were inhibited by 1-(beta-[3-(4-methoxyphenyl)propoxyl]-4-methoxyphenethyl)-1H-imida zole hydrochloride (SK&F 96365). The stimulatory effects of histamine on [Ca2+]i were more sensitive to inhibition by 4 beta-phorbol 12-myristate 13-acetate than were those of fMet-Leu-Phe. Unlike fMet-Leu-Phe, histamine did not activate superoxide anion formation, release of beta-glucuronidase, and tyrosine phosphorylation. In neutrophils, histamine and betahistine did not induce rises in [Ca2+]i. Our data show that (i) in Bt2cAMP-differentiated HL-60 cells, histamine increases [Ca2+]i via H1 receptors coupled to pertussis toxin-sensitive and possibly, pertussis toxin-insensitive heterotrimeric regulatory guanine nucleotide-binding proteins, (ii) histamine activates nonselective cation channels, and (iii) unlike fMet-Leu-Phe, histamine is an incomplete secretagogue.